Endothelin-1 receptor antagonist prevents deterioration of left ventricular function and coronary flow reserve in brain-dead canine heart.
Rapid hemodynamic deterioration is caused by induction of brain death, but the exact mechanism is still uncertain. The aim of this study was to investigate the contribution of endothelin-1 by using endothelin-1 receptor antagonist (TAK-044) in a canine brain-death model. Dogs were divided into 2 groups: (1) the TAK group, in which TAK-044 was intravenously injected 30 minutes before brain-death induction at a dose of 3 mg/kg; and (2) the control group. Brain death was induced by rapid inflation of a sub-durally placed balloon catheter. Left ventricular function and coronary flow reserve was compared between the 2 groups. Brain death caused a transient hyperdynamic response followed by hemodynamic deterioration after 60 minutes in both groups. Left ventricular function, evaluated by the slope of the end-systolic pressure-volume relation was significantly decreased from 7.7 +/- 0.6 to 3.7 +/- 0.3 mm Hg/ml (p < 0.01) in the control group, but was not decreased in the TAK group (7.7 +/- 0.8 to 7.3 +/- 0.9 mm Hg/ml, p = 0.75). Coronary flow reserve, measured by direct injection of acetylcholine (3 microg) into the coronary artery, was significantly reduced at 60 minutes after brain death in the control group (264.8% to 176.6%, p < 0.01), but not in the TAK group (291.2% to 301.3%, p = 0.84). Exactly the same results were obtained when sodium nitroprusside (SNP; 100 microg) was administered. TAK-044 can prevent the deterioration of left ventricular function and coronary flow reserve that follows induction of brain death, suggesting that endothelin-1 could play an important role in hemodynamic deterioration by impairment of coronary microcirculation after brain death.